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Introduction
Since the mid-1990s, the Irish economy has experienced large periods of growth and contraction by international and historic standards. In Figure 1 , we show rates of growth in real GDP and real GNP for the period 1996 to 2011, clearly highlighting the contrasting performance of the Irish economy over the period. In the mid-to late-1990s, the Irish economy grew at annual rates in the region of 10 per cent, before growth moderated in the early years of the 2000s, with annual rates of growth around 5 per cent meaning that Ireland's economic performance still looked remarkably healthy. However, when the global crisis of 2007/8 emerged, the Irish economy proved extremely vulnerable. Figure 2 also shows that the economic crisis has led to a reversal of net migration. In the year ending April 2012, the net outflow was over 34,000, which in absolute numbers means that the rate of net outflow is now approaching that of the late-1980s, when Ireland last experienced large net population outflows. 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 4
In this chapter, we will take a closer look at migration to and from Ireland over the recent past. In Section 2, we will discuss the research findings that arose from the work conducted during the boom. Given that some of this work has been discussed in detail elsewhere, for example in Barrett (2010) , we will focus on the broad findings here. In Section 3, we will present some findings on the employment outcomes of immigrants in Ireland over the crisis, highlighting that immigrants suffered high rates of job losses over the crisis relative to natives. While we know from previous work that the employment of immigrants fell over the crisis, we do not know what happened to their earnings relative to natives. Accordingly, Section 4 contains an analysis of the evolution of the immigrant-native wage gap between 2006 and 2009, the year of the deepest contraction.
Immigration into Ireland during the boom
During the mid-to late-2000s, the migration-related research agenda pursed by economists in Ireland followed that which had been pursued by economists in traditional immigrant receiving countries. As a result, the key questions addressed were as follows: what was the immigrant/native wage gap; did immigrants assimilate in terms of labor market
outcomes; and what were the impacts of immigrants on native wages, employment and the public finances?
The main papers on the immigrant/native wage gap were those of Barrett and McCarthy (2007) and , both of which revealed the familiar finding that immigrants generally earned less than natives, even when accounting for characteristics such as age and education. Based on data from the Irish component of the EU Survey on Income and Living Conditions (EU-SILC) 2004, Barrett and McCarthy (2007) found that immigrants earned 18 per cent less than comparable natives. However, this figure concealed large differences across immigrant groups. For instance, while there was no difference in the earnings of natives and immigrants from English-speaking countries, there was a 45 per cent difference between natives and immigrants from the New Member States of the EU. used a much larger dataset from 2006 (the National Employment Survey) to again consider the immigrant/native wage gap and expand the analysis. They also found a wage gap between natives and immigrants from the NMS, although their 18 per cent estimate was lower than that in Barrett and McCarthy. Furthermore, Barrett et al. (2012) also showed that the wage gap differed across the earnings distribution. Using quantile regressions, they found no difference in earnings at the lower end of the distribution yet large differences at the higher end. In respect of these findings, they suggested that the immigrant wage disadvantage was more likely to result from a failure to achieve comparable rates of return on human capital for higher skilled immigrants, as opposed to discrimination and exploitation at the lower end of the labor market. Barrett and Duffy (2008) was the only paper to directly address the question of assimilation in the labor market. The authors used data from the quarterly national labor force survey and explored whether immigrants who had been longer in Ireland had better occupational outcomes, finding evidence of an "occupational gap" for immigrants: while immigrants in Ireland were relatively well-educated, the occupations in which they were employed did not fully reflect this. No evidence was found for a relationship between in the size of the occupational gap and time spent in Ireland. Accordingly, Barrett and Duffy (2008) concluded that they were unable to find evidence of labor market assimilation.
The most comprehensive study of the effects of immigration on the Irish economy was contained in Barrett et al. (2006) . In this paper, the authors used a structural model of the Irish labor market and the macro-economy to simulate the impact of immigration on wages, employment and output, along with a range of other variables. Based on the assumptions underpinning the model, the study suggested that immigration had increased GDP and GDP per capita during the late-1990s and early-2000s. The mechanism within the model through which this occurred was noteworthy given that immigration was assumed to dampen wage pressures. This would have played an important role in the Irish economy in the early-2000s, 6 because costs were rising and competitiveness was falling. Given the importance of external demand to a small open economy such as Ireland, competiveness is a key driver of growth.
Without immigration on the scale experienced during the boom, it is argued that wages would have risen, thereby choking off labor demand and curtailing economic growth.
The analysis of Barrett et al. (2006) and others might have contributed to a generally favorable assessment of the impacts on immigration in Ireland, as further supported by the findings of Barrett and McCarthy (2007) , Barrett and McCarthy (2008) and Barrett et al. (2013) , where the research question related to welfare receipt on the part of immigrants. In many countries, a negative sentiment towards immigrants appears to have been voiced in recent times, partly through expressions of concern about the relatively intensive use of welfare payments and services on the part of immigrants. The results in the aforementioned studies showed that immigrants in Ireland were less likely to be in receipt of welfare payments. This observation was likely to have reflected the result of policy, at least to some degree. At the time of EU enlargement, the Irish government created a residency requirement for the receipt of welfare payments, which essentially meant that people would have to have been resident in Ireland for at least two years before eligibility for welfare applied.
In summary, the research conducted on immigration into Ireland during the boom produced a picture of immigration that was positive for Ireland. Even though immigrants might have dampened wage pressures, wages were still rising over this period and unemployment was low, with the economy appearing to absorb immigrants with minimal disruption. The only concerns related to the immigrants themselves, especially those for the NMS, given that their wages were well below those of comparable natives, partly reflecting a failure to access occupations that fully utilized their human capital. This would not be a concern if any initial disadvantages in the labor market reduced with time spent in Ireland, yet no such evidence of assimilation existed. 
What happened to immigrant employment during the crisis?
As the economic crisis began to take hold in Ireland in 2007/8, Ireland's immigrant population, especially those from the NMSs, was composed of many recently arrived immigrants. As shown in Figure 2 above, immigration had surged in the mid-2000s, and while some immigrants had arrived in the 1990s and before, there was now a huge group of new arrivals. We also know from the research on labor market outcomes that many of the immigrants from the NMS were in lower earning and less-skilled jobs. These features of the immigrant population in Ireland suggested that they might be vulnerable in an economic downturn, which indeed proved the case.
In Figure 3 , we show annual rates of employment change in recent years for Irish nationals and immigrants from the NMS. 
What happened to immigrant earnings during the crisis?
In this section, we explore what happened to the immigrant\native wage disadvantage over the crisis. Barrett and Kelly (2012) have shown that employment losses over the recession were higher among immigrants than natives, even after controlling for relevant variables such as age and education. This might indicate that labor demand for immigrants relative to natives fell, and consequently there might have been more downwards pressure on immigrant wages relative to native wages owing to the recession. As a result, we might expect the immigrant\native wage gap to have increased over the course of the recession. In addition, we know that the wage gap in 2006 was higher for more skilled immigrants .
Accordingly, if employment losses were concentrated among high-skilled immigrants, for whom the wage gap was higher, then this would tend to reduce the wage gap. We investigate the changes in the immigrant\native wage disadvantage over the recession using standard OLS Agriculture, forestry and fishing is the only sector that is excluded from the NES. As it is a work-place survey, the self-employed are excluded as well.
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While the NES consists of enterprises with three or more employees, the results are calibrated to the Quarterly National Household Survey (QNHS) employment data for employees (excluding agriculture, forestry and fishing), which covers all employees.
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The NES employer questionnaire captures data on employee earnings, hours worked, The gross monthly measure, which is earnings before the deduction of tax, social insurance contributions and superannuation, includes i) normal wages, salaries and overtime; ii) taxable allowances, regular bonuses and commissions; and iii) holiday or sick pay for the period in question, while it excludes i) employer's PRSI, ii) redundancy payments and iii) back pay. 7 The NES data contains an hourly earnings variable, which has been derived from the gross monthly measure. This framework enables us to deconstruct changes in the wage gap over time into changes in the distribution of workers' observable characteristics (a quantity effect), variations in the returns to observed characteristics (a price effect) and changes in the distribution of residuals (an unobserved effect).
We can write the standard Mincerian wage equations for natives and immigrants as follows:
where is gross hourly earnings, denotes human capital, job and industry characteristics, is a vector of coefficients, is the errror term, is for natives and denotes immigrants. If 
where the third term in (7) captures the change due to unobserved characteristics and the fourth term reflects the change attributable to unobserved prices.
The decomposition allows us to separate out the impact of individual characteristics on the change in the wage gap over the period. However, there is an identification problem associated with separating out the effects of individual variables within the decomposition arising from the use of dummy variables where the number of categorical dummies exceeds one (Oaxaca and Ransom, 1999) . Essentially, the change in wages attributable to differences in these types of variables might not be invariant to the choice of reference group. In such circumstances, we follow Gardeazabal and Ugidos (2004) and estimate the decompositions imposing a normalizing restriction that the coefficients must sum to zero. The implementation of this restriction leaves the other coefficients unaffected. indicates that changes in the wage gap over time depend on differences in the endowments of wage determining characteristics of natives and immigrants, variation in the average returns to these characteristics and a residual component. We begin by examining changes in characteristics of natives and immigrants over time, as well as differences in the returns to these characteristics. We subsequently use the JMP decomposition to more formally explore the importance of changes in the composition and returns to specific attributes in explaining the raw immigrant\native wage gap. 
Results

Differences in characteristics
Differences in returns
In addition to compositional impacts, average hourly earnings are also expected to change due to variations in the average returns to these characteristics. To investigate this, we estimate OLS log hourly wage models for 2006 and 2009, with the results presented in Table 3 .
The models include interaction terms to test for significant differences in the coefficients over time, while we also include a dummy variable to indicate those employees in the sample who This fall in the immigrant\native wage gap could reflect evidence of an integration effect.
Moreover, the results also show a rise in the returns to having a degree, while the gender pay gap also closed somewhat over the period. In terms of age groups, the estimates suggested that all age groups earn less than those aged 40 to 49 (the reference group); however, younger workers aged between 25 and 39 earned significantly less in 2009 than in 2006. There was also an increase in the return to working for a professional body. Finally, workers in industry and public administration and defense earned significantly more in 2009 than in 2006, while workers in construction and education earned significantly less.
The wage disadvantage for immigrants is likely to hide differences across different types of immigrants. To explore this, we run the OLS wage models including separate dummies indicating the region that the immigrant is from, with the results shown in Table 4 . The estimates indicate that earnings for migrants from the UK are not significantly different to comparable natives in either year. Employees from the NMS experience the highest wage disadvantage, and despite no significant change in the earnings gap for EU-10 immigrants, there is a fall in the earnings gap for EU-2 immigrants over the period (significant at the 10 per cent level). The results also show a large fall in the wage gap for immigrants from EU-15 countries (excluding UK and Ireland). Finally, there is an increase in the wage disadvantage for immigrants from non-EU English speaking countries, while the wage gap for employees from non-EU non-English speaking countries fell slightly.
Separate wage models were also run for employees in the private and public sector. Table 2 are also included in the models presented in Table 3 .
Decomposition analysis
The descriptive data indicates that immigrant earnings fell by over 8 (Table E) .
It is important to note that the JMP technique extends the Oaxaca Blinder approach by decomposing the gap, not just at the mean but also across the entire distribution, thus taking account of the residual (unexplained) distribution. Therefore, the JMP approach explicitly introduces the price of unobserved skills (measured by the standard deviation of the residuals) into the decomposition. However, the JMP technique has been criticized on the basis that its extensions are underpinned by two strong assumptions that are difficult to verify: (a) that the OLS estimates of one group are not biased while those of the other group are biased, and thus only the coefficients of the unbiased group enter the model; and, stemming from this; and (b) that discrimination is stable over time 13 (Suen, 1997; Yun, 2007) . Nevertheless, the JMP approach is favored on the grounds that it explicitly incorporates the return to unobservable skills, which is particularly relevant when comparing migrants and natives. Furthermore, the results indicate that much of the change in the gap is due to endowment effects, implying that changes in discrimination are likely to be unimportant. In order to pinpoint the source of the endowment effects driving the rise in the unadjusted immigrant wage disadvantage, we estimate JMP models for both the public and private sectors and for each immigrant grouping. 14 While the predicted raw immigrant wage penalty increased in both the public and private sectors, there were substantial differences in the scale of the effect across both industries. Within the private sector, the predicted raw From the data, it is not possible to discern the exact reasons underlying the changes observed within the immigrant wage penalty; nevertheless, by 2009, the impacts of the fiscal crises were being fully felt, with substantial pressure placed on public sector organizations to cut costs. The industrial relations framework in Ireland precluded the widespread use of redundancy as a cost control mechanism; however, it is likely that departments sought to lower wage costs through the non-renewal of fixed term or temporary contracts, and presumably such policies disproportionately effecting graduate immigrants from non-EU nonEnglish speaking countries.
To summarize, the raw data shows a large increase in the immigrant wage penalty over the crisis period. However, when we control for relevant characteristics, the OLS results indicate that the immigrant wage penalty fell slightly over the period, which could point to an integration effect in the labor market. Unfortunately, our dataset does not contain information on the date of arrival; however, the data shows that average tenure has fallen among immigrants, and thus to the extent that tenure and length of stay are correlated, the fall in the 26 wage penalty is unlikely to reflect an integration effect. Furthermore, our results also show differences in the immigrant penalty across different migrant groups. For example, immigrants from the NMS experience the largest overall pay penalty and the gap for EU-10 immigrants remains unchanged, while the gap for EU-2 immigrants narrows over the period. In addition,
we find a large fall in the penalty for EU 15 immigrants (excluding UK and Ireland). The decomposition results show that compositional changes are driving the change in the raw immigrant wage penalty. In particular, a fall in the share of immigrants with degrees and those in the relatively well-paid public sector occupations explain a substantial part of the change in the wage gap.
Conclusions
Ireland's economic and migratory experiences have been dramatic over the last fifteen to twenty years. The economic boom provided a remarkable period of growth, which led to a reversal of Ireland's traditional pattern of outward migration. The rate of inflow was large and produced something of a transformation in the make-up of the Irish population. For example, in the four-year period from 2002 to 2006, the proportion of Ireland's population that was non-Irish grew from 7 per cent to 11 per cent (Barrett, 2010) . The economic collapse has led to the resumption of net out-flows, with both Irish people and immigrants contributing.
Based upon these movements, Ireland has provided an interesting new case study for migration research. Many of the findings on Ireland's immigrants that were produced during the boom mirrored results that had been found elsewhere. For example, immigrants earned less compared to natives and were found to have had a positive effect on economic growth.
Other research findings showed differences between Ireland and elsewhere, as exemplified by the finding that immigrants were less likely to receive welfare support.
The economic collapse was more severe in Ireland relative to elsewhere. Many questions have arisen concerning the impacts of the collapse, including the impacts of 27 immigrants and their subsequent reactions. Earlier research showed that immigrant employment contracted sharply over the recession, thereby suggesting reduced demand for immigrant labor. In this chapter, we have expanded the analysis of the impacts of the recession on immigrants by asking whether their earnings also fell, relative to natives.
Although the raw data shows a widening of the immigrant/native pay gap, a decomposition analysis shows that most of this was generated by the changing composition of the immigrants who were employed. (Barrett, 2013) . Either way, flows to and from Ireland will continue to provide interesting insights into migratory mechanisms and their effects.
